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briquet tests, 
handling----- sia 
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Eldridge, J. H. (collab.): 

Connecticut Avenue experimental road, a- = 





Sirti 





Electric motor vehicles, taxation 


Elevated streets__ 167, 172 
Embankments: 
erosion, reduction by reversed crowns : 159 
flow of flood water over_- .. 30-34 
Emulsions, bituminous: 
as concrete pavement curing agents. —- . 200, 
213, 216-220, 225-227, 229-234 
emulsification methods, Oregon .... 200, 204 
use 69-71, 


74, 158, 168, 193, 196, 198-200, 204-206, 208 
Engineering, highway, and soil science 
points of contact, a- 
England, see Great Britain 
Equipment, see names of kinds of equipment 
also names of processes and of tests 
in which equipment is used 
Erosion, se¢¢ Embankments 
Expansion: 
of air in soil re 116 
of concrete, see Cracks —Joints Stresse 
of water during cooling and freezing fil, 
62, 113, 115-118 


SEG 


see also Swelling 
Expenditures, highway, see 
nance 
fees 


Federal-aid-— Fi 


CGiasoline tax — Registration 
F 


Federal-aid road construction 


current status ae rear covers of Nos, 1-6,8-12 
see also Production studies. 
Fees, see Registration fees —T axes 
Feldspar content of soils as affecting ice segrega 
tion : 123 


Fillers: 
bituminous fillers, use 
cement grout fillers, use 
for block pavements (stone, 


. 155, 157, 188 
157, 207 
isphalt). 157, 
168, 207 
156, 157 
55, 10S, ISS 
mnix- 


rubber, 


for brick pavements ; 
for concrete pavement crac kS and joints. 1 
mineral fillers in bituminous paving 






tures 202, 206, 207 
Fills, earth Hs, 70, 169 
Finance, highway 
North Carolina county road and finance 
survey 37-246 
road congress data. . 158-15, 169, 170 
see also Bonds—Federal-aid—Grants— Rev- 
enues— Taxes 
Fineness of cement, of aggregate 
test results... __. . se 
Fines: 


as source of highway revenue 
see also Registration fees 
Finishing methods and equipment: 


Italy : 162 





in bituminous road construction sid eaten 1 
201-208, 258, 250 
in concrete road construction and mainte- 
nance... Is7, ISS 
in subgrade construction ~ 185 
see also ‘Time losses. 
Finland, road development. - 159 
Fleming, E. M_, road congress report 187-1588 
Flexural strength: 
of bituminous, brick, and block surfaces, r_ - id4 
of concrete pavements 
as affected by— 
aggregate ; 1S4-187 
cement quality Is6 
curing method. 20-214, 217-228, 230- 2% 
balancing in slab thickness ee 185 


see also headings beginning Transverse — a/so 
Bending moments- Concrete 
beams—Concrete bridge slabs. 
Flood water: 
flow over embankments, a 
Fluxes: 
fluxed 


-- 0s 


native 
road 
Hluxing media, fluxing processes, r 


asphalt, use in experimental 
6971, 73, 76, 80 
193-195, 
148, 201, 208 
see also Cut-back products. 
Form installation, forms 
Foundations, see Base courses 
Fountains, drinking, see Drinking fountains. 


187, 190, 202, 248, 258 


Fourier series, use and r. to p + 5 (fn) 
France and French colonies, roads - _ 156, 160, 161 
Freeman, P. J., road congress report ---- 156-157 
t reezing: 
of soils— 
analysis of data on frost occurrence, 
method, a 51-60 


critical depth, “critical temper: atures 51 56, 59, 60 
damage to pavements 
freezing and dasevebees as factors in, 


ho« . 113-132 
reduction_- ‘ 6S, 79, “113, 130-132 
frost and ice phenomena, é. 5 Os 68, 79 
5 Oa ee ee eaeeer 51 (fn), 
79, 113 (fm), 115 (fm), 117 (fm), 127 (fn) 


see also - in soils—Climatic conditions— 
Cracks (in concrete pavements)-— 


‘Temperature. 
Freight, transportation by motor truck_____- 165, 170 
F rickstad, see McKesson and Frickstad. 
Friction, subgrade: 
coefficient Re eee = SO eee ee 185 
research - 2 72 


ECS Ml 
118, 120, 125, 126, 131 
Frost boils, see Freezing. 
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Fuel oils, use in ‘‘armor-coat” treatment - _. 5 19v 
Funds, highway, see Federal-aid—Fin¢ ince 
Revenues—T axes. 


G 
Garaging of road vehicles 
(iasoline: 
as fluxing medium for bituminous materials 194 
gallons purchased per vehicle, gallons taxed 
(statistics) - 36, 39, rear cover of No. 9 


153, 167, 172 


Gasoline tax: 
revenues and disposition of, rates, elc., for 
929 - ; 36, 39 
Ist half of 1930___.-- rear ¢ cover of No. 9 
see also Revenues— Taxes 
Germany, highways and highway finance ws» 166, 
15Y, 161, 162 
Gile y 75 
(irk ide crossings, railroad: 
elimination, protection 
(trades, highway: 
grade lines, fixing with regard to soil horizons_ 79 
grade separation at intersections : 167, 172 
in undeveloped regions 159, 160, 169 
Grading 
highway grading 
mechanical grading 
see also Blading. 
of aggregate for bituminous road surfaces 168, 
190, 192, 195, 208, 206-20 


159, 161 


in desert regions 169 


Granite 
as soil former---.. ; 
Aggregate, 


pave- 


sce also mineral— Block 
ments-—(C oncrete aggregate. 
Grants, subsidies, loans: 
for road construction. 159, 161-164, 169, 170 
to highway transportation enterprises 166, 171 
see also Bonds-— Finance 
Granular layers, blanket cour 113, 


132, 156, 185, 202, 206 
see alse Bedding courses 
Granular material: 
as admixture in soils 132, 188, 199 
as fine aggregate in mixed-in-place treatment 
of roads__. — . 190 
see also Aggregate, mineral-—Granular layers 
Gravel —Sands. 
Gravel 
as base course for oil-mixed road surfaces, cost 
see also headings beginning Granular—also 
Aggregate, mineral—Cover ma- 
terial—Gravel concrete — Macadam 
pavements. 
Gravel ccncrete experimental road 


surface treatment - - -- i 
Ciravel roads, see Earth and gravel roads 
Ciravity, specific, see Specific gravity. 
Great Britain: 
highways and highway finance... 156, 157, 159, 162 
Ground water, see Freezing (ofsoils) Water table 
(irout 
for brick experimental pavement ’ 70 
for cement-bound macadam pavements... 153 
see also Fillers 
Gumbo, heaving 113, 116, 122 
Gypsum as subgrade admixture 78 
H 
Hardening rate of road oils 194 
Hardness, see Hardening rate —-Wear. 
Hardpan_-- * 68, 78 


Harmonic motion machine, 
Harrowing, see Disking. 
Haul lengths, hauling operations: 

in paving work, production study data 


impact test data 81-101, 111 


247-257, 
259, 260 
see also Trip mileages. 
Hay, wet, as concrete pavement curing 
Headley asphalt emulsion: — 
as concrete pavement curing agent 209-211, 
213, 216-220, 226-234 


gent __. 187 


Heat radiation, heat conduction: 
as affecting growth of ice crystals_-. . 2 


63, 113, 117, LLS, 123 125, 128, 129 
Heaving of soils, see Freezing. 
Henderson, G. H. (collab.): 
road congress report 201-208 
Hogentogler, C. A., r. to p 185, 186 
Holland, highways and highway finance__ 156, 159, 162 


Horsepower, motor vehicle, as tax basis 41,49, 50 
Hubbard —Field stability test results, bituminous 
sand mixtures_- 193, 194 


Hubbard, Prevost (collab.): 
road congress report... ..- 201-208 
Hummus content of soils_-- 78, 123 
Hunt Process: 
use in concrete pavement curing-. 
213, 215-2: 20, 2 22: 
Hydraulic formulas (flood water computations) - 


Ice phenomena, see Freezing. 
Impact, motor truck: 
accelerations caused by, methods of measur- 
ing; calibrations of accelerometers, 
bawtiaabese ae he . 81-109, 111 
as affected “by rubber tread thickness of 
tires, a__. punictneeieare 33-138, 152 
interrelated effects of load, speed, tires, and 
road roughness, a___- 139-152 
see also Stresses (impact stresses), 


- 209-211, 
27, 229-234 
32-34 
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Page 
Impact testing machine, motor truck . 81-85 
Improvement, highway: 
investment character. --___- . 161, 165, 170 
see also Agricultural lands—Finance— -Oper- 
ating costs—Planning—Roadside 
plantings—Taxes. 
Indexes, announcements. - - -- ee , 236, 
Indo-( hina, road construction 160 
Industrial railroads, use__ 187 
Industries using highways 
levies on (Italy)_..-- . 162 
Inspection, see Supervision. 
Insulating effect of dry and of wet earth on new 
concrete: 
research, recommendation-__- aa - 3 
Intersec tions, highway: 
designs, traffic regulations 159, 161, 167, 171, 172 
Ireland, highways and highway finance __- oe 162 
[ron as soil constituent__-_--- 3 77,78 


Iron culverts, see Culverts. 


[taly, highways and highway finance 159, 162, 163 


J 

Jack, soil tube, r 4 cimeapeads 40 (fn) 
Jackson, F. H., and E, Bauman: 

methods of curing men - eromeeecs field 

investigation, ‘ --- 209-234 

James, E. W., road congress saperk ‘ 158-160 
James, N. L. (collab.): 

high-speed production on asphalt concrete 


paving work, a....-..--- .---- 258-260 


Joffe, J. S.: 
points of contact between soil science and 
highway engineering, a- -o 44-09 
Johns Hopkins | aay os 
impact tests, r., r. to p._------. 152 (text and fn) 
Johnson, ALN, ppt fie oe report...... . 185-186 
Joining material for rubber paving: 


research, recommendation - - - ; 5 cue eee 
Joints 

in asphalt-block pavements einem - 

in concrete pavements. . 155, 


167, 168, 172, isd, 
lers. 


185, 188, 209, 227, 24S 


see also Fil 


K 


Kadox, ice segregation in................-. 119, 120, 125 
Kamerun, road construction - - pamac cael 160 
Kaolin content of soils as aifecting ice “ segrega- 
tion..... -- 123,131 
Kellermann, W. F.,r. to “Eee cnvacnceeccee 186, 187 
Kelley, 
r. top. ..-- 1 (fn), 9 (fn) 
survey of corrugated metal culverts, a. 173- isl, 184 


Kerosene, use: 
as fluxing medium for bituminous materials. 190, 
194, 195, 197-199 





in cold-laid bituminous paving mixtures 208 
L 
Labor, see Convict camps—Poll-tax labor—Pro- 
duction studies. 
Lamp, neon, used in calibration tests____..._... 89, 90 
Landslides, see Soil flow. 
Lanes, see Traffic lanes. 
FS eee ee caeven 77 
leaching process in | eae ; : ‘ 7s 
Leaf-mold in soils_-_- ‘ 738 
License fees, licenses, see Registr: ition fees. 
Lime content of soils................-- 9,175 
Limestone: 
as aggregate constituent, effect upon oil 
requirements of mivxed-in- piss 
road surfaces..........--- Sontane 195 





as block pavement material.._.----__- ae  : 


i aa ee A 

bituminous limestone, use___--__- . 207, 208 

see also headings beginning Limestone —also 
Aggregate, mineral—Caliche— 
Concrete aggregate. 


Limestone concrete experimental road: 


surface trentment..........<.<.......- _. 69-76, 50 
Limestone dust as mineral filler in hot-mived 
ee ~« - aa 
Lineal shrinkage, limiting value: 
for binder for mixed-in-place road surfaces.. 190 


Lithopone, ice segregation in 
Load, loads: 
of motor vehicles, limitation.........._..-- 159, 169 
surface load as affecting ice segregation in 
soi 113, 125, 126 
transference across joints in concrete pave- 
ments, research...........- 172 
see also Ball compression test— Edge thicken- 
PR sg t—Load capacities— 
Loading operations—Pressure— 
Static load-deflection data—Stresses. 
Load capacities, load resistance: 
of roads and pavements— 
miscellaneous r__..._.- 153-155, 157, 167, 168, 201 
relation to thickness... 154, 155, 167, 172, "185, 201 
see also Tires—Trafflic capacities, 
Loading operations: 
offstreet loading and unloading, provision for. 172 
see also Materials, highway (handling). 
Loans, see Bonds—Grants. 
| Local roads, see Classification—Federal-aid— 
Finance—North Carolina—Reve- 
| nues— Undeveloped regions. 


Sanaa 119, 120 





M Page 
Macadam pavements: 
bituminous macadam pavements_- . 69-75, 
129, 130, 158, 205, 206 
bituminous surface 
_ 69-75, 
157, 1 58, 189, 198-200, 204, 205 
cement-bound macadam pavements__ 153-155, 167 
failure through heaving of subgrade and 
shoulders. _-__- ae: 
impact test pavements...--.....-.--.----.-- 142 
in undeveloped countries. __- _ 159, 160 
maintenance and maintenance costs 70-76, 197 
see also Base courses. 
Machine methods of road construction: 
economy of__.--- 155, 159, 167, 187, 204 
see also names of machines and names of 
processes in road construction. 
Maintenance methods and costs, highway: 
comparative maintenance costs of— 
bituminous macadam and surface treated 
sections of experimental road____.. 70-76 
oil treated and untreated roads__- . 197 


bituminous treatment, 
treatment... 


patrol maintenance of sand-clay roads a= 208 
relation of maintenance costs to volume of 
traffic— 
research, recommendations _- _ 158, 168 
road congress data- 153-155, 


158, 160-171, 184, 188, 201-208 
see also names of types of highways also 
Finance. 
Maps: 
for use in study of ground freezing 57, 60 
Marking, highway, see Traflic lanes—Traffic signs. 
Marvin, Charles F., Jr.: 
technical basis for sideline motor vehicle 
A ROP SIS EEE 41-50 
Materials, highway: 
handling methods and equipment. 
in undeveloped countries— 
research, value wih eas Sisacinstiebesin, ae 
see also names of materials—-a/so Replace- 


184, 187, 247-260 


ments 
M’Clintock, Dr. Miller: 
road congress report ___-_- _... 166-167 
McKesson and Frickstad formula (oil require- 
ments of oil-mix roads) _-_- 192, 
195 (text and fn) 
Measurement of water for cement briquet tests, 


Gidestiwce Ss 182-183 
Measuring devices for concrete mixers.__._ 183, 184, 1ST 
Mechanical analyses: 

of aggregates... _- wausaen. Oy ay ley ee 


see also Soils (analy ses). 
Metals, base, for corrugated pipe culverts: 


culvert survey data_.......- 173-181, 184 
Michigan highways: 
traffic survey, announcement 172 
Mileages: 
of motor vehicles during taxable period as 
tax factor... - 41,42, 45 


see also Concrete pavements- 
Haul lengths- 
Trip mileages. 
Military roads. .-___- 
Mineral constituents of soil: 
as affecting ice segregation - 2 
see also Soil science-—Soils (ans ilyses). 


Federal-aid- 
North Carolina— 


. 158-150, 164, 169 


Mix, mixing methods, see Asphalt concrete 
paving work—Bituminous paving 
mixtures-—Concrete mix——Concrete 
mixing time—Mived-in-place road 
surfaces. 

Mixed-in-place road surfaces: 

construction methods and equipment _____- 189- 


200, 202-205, 20% 
maintenance methods and costs. _. 190, 196, 197, 203 
Mixers: 
electric mixer for use in aggregate test _ P 192 
see also Bituminous road mixer—Concrete 
‘ mixers—Paving plants. 
Moisture: 
effects upon bituminous treated roads, re- 
sistance to.-...-.---- 193-199, 201, 202, 207 
see also headings beginning Moisture, Wa- 
ter — also Absorption — Climatic 
conditions — Concrete aggregate 
(tests)-Curing— Drainage-—Freez- 
ing— Rainfall —Soil moisture. 
Moisture changes as affecting: 
crack formation in concrete pavements__ 220, 232 
movement of concrete slab in riseerasnendh re- 


eniiiiestinadigiaedns Oehkinwwe 172 
Moisture content: 
of aggregate— 
as affecting oil - panamaioy of mixed-in- 
place roads___.-______- - 196 
determination__ Pettidease FES a 
see also Water content. 
Moisture equivalent, limiting value: 
for binder for mixed-in-place roads 190 
Moisture loss from concrete during curing: 
avoidance by wetting of subgrades_- 154 
Moments (bending, twisting) in concrete sett 
learinivibe we 1-23 
somes, Charles H. (collab. ye 
congress report... ___- ae 201-208 
Dereeen, road development _- 160 


Mortar-void method of design ‘of concrete mix- 
tures__.._- 


Motor busses 77745; 46, 49; 165, 170, 171 
see also Motor transport— Registration fees-- 
Registrations. 
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Motor eycles: 
registrations, 
Motor transport: 
as influencing highway design, planning, 
and finance - - -- _ 158-165, 168-171 
correlation with other means of tr: insport 153, 
159, 163-167, 169-171 
see also other headings beginning Motor— 
also headings beginning Trattic. 
Motor trucks: 
contract hauling. -- 165, 171, 247, 257, 260 
operation in paving work, truck types used 17, 
188, 247-260 
truck requirements, concrete paving jobs_ 254-25¢ 


Page 
registration receipts (1929) 37, 38 


use in impact tests, test truck equipment 82, 83, 
95, 134, 1389-152 
see also Freight—Haul lengths— Motor 
vehicles —Registration fees— Regis- 
trations--Taxes--Trip mileages 


Motor vehicles: 
common-earrier motor vehicles 163, 165, 170, 171 
see also Motor busses--Motor transport. 
costs to State, computation method 45, 4 
speed- 
as affecting impact 106-109, 111, 134-152 
regulation 149, 160 
relation to rated power 14 
also other headings beginning Motor 
also headings beginning Traffic 
also.—_- Registrations--- Revenues 


* 


Taxes-—Tires. 
Muck, permeability and heaving 113, 116, i" 123 
Mud boils- -- -.. 65, 66, 6S 
Mullis, bra B.: 
frost and ice phenomena, a- 61-68, 79 
‘Multiple lift’? treatment of roads 200) 
N 
Nagler, Floyd A. (collab.): 
flow of water over railway and highway em 
bankments, a 10-34 
Naphtha as fluxing medium, bituminous ma 
terials __ 19S 


Navier (and Bernouilli) theory. r | 
Nebraska Department of Public Works: 
oil treatment experiments_ 10s 
North Carolina county road and finance sur- 
vey .-- 237-246 


wee aint . “8 


Oil asphalt, use __---- 69-73, 195 
Oil cement concrete e xpe rimental road data_. 69-76, SO 
Oil-mixed roads: 
bituminous treatment___- 196-200, 203 
see also Oil treatment. 
Oil taxes as source of highway revenue 
Oil treatment of roads: 
a ae —— 197, 198 
methods and equipment 160, 189-204, 20S 
oil requirements - - _- 192, 195-198, 203 
see also Bituminous treatment. 
Oils, petroleums, for road use 
specifications and test results (Western 
States)__- 192-194 
types (various) with results obt: 1ined. from 
use...... 69-74, 189, 190, 192-204, 208 
Older, Clifford, road congre Ss report IS4-185 
One-way movement of traffic, recommendation 171 
Operating costs: 
of vehicles 


159, 163 


as affected by highway improvement 163, 
164, 169 
research, recommendations 158, 168 
see also Concrete mixers— Paving plants 
Oregon highways: 
drinking fountains, a... 25-29 
Organic content: 
of fine aggregate, test for detecting ISS 
of soils— 
us affecting 
corrosion of metal culverts 175, 180 
ice segregation _ _ . 124 
see also Soil science. 
P 
Paint coats in pavement maintenance __. 74, ISS 
Painting of concrete test beams in curing methods 
study....... ‘ 211, 217 


Paper, see Sisalkraft paper 
Parking, vehicle: 
parking spaces at drinking fountains = 
restriction... __ .. 153, 166, 167, 1 7 
Passing places on roads in unde ‘veloped coun- 
| SS Saeee : 159 
Patrol mainten: ince, see Maintenance. 
Pauls, J 
t Rouaies treatments used on 
ke 
Paving plants, plant mixing: 
for bituminous road work. 188, 
189, 191, 202, 204, 207, 208, 258-260 
operation, ope rating costs 248, 250-252 
Pay-as-you-go plan in highway finance 163, 165, 170 
Peat: 
shrinkage a eee Se ee 79 
supercooling, duration pe riod. 
Pedestrian traffic control 
Penetration, rainfall: 
studies, r 


Tar paper. 


Western 
189-200, 208 





nee 51 


166, 167, 171, 172 


CERES 40 
Penetration methods, see Bituminous treatment. 
Penetration of bituminous materials: 
as affecting stability of bituminous paving 
EEE 207 


miscellaneous, r_.... 70,73, 192, 194, 195, 197, 201, 202 





Permeability and porosity of soils: 
as alfecting heaving - 


Page 


eeeas oseeus 63, 
79, 113, 116, 120, 122-126, 130, 132 
see also Freezing. 
Permits, motor vehicle, see Registration fees. 
Petroleums, petroleum products, see Binders 


Bitumen— Bituminous materials 
Oils. 
Photographs, airplane, value 159 
Piston displacement of motor vehicles as tax 
basis... 41, BO 


Placing of concrete, see Concrete pave me nts 
construction)— Replacements. 

Planning and financing of highways: 
road congress data 158-172 
see also Finance—T axes 

Plant mixing, see Paving plants. 

Plantings, roadside, see Koadside 

Poisson's ratio, see Stresses (in concrete bridge 


slabs). 
Poland, road construction 156, 150 
Poll-tax labor (Poland au 
Poll taxes as source of highway revenue (Spain 163 


Ponding as concrete pavement curing method 155, 187, 
203-211, 214, 216-220, 228, 229, 231-234 
Porosity 
of concrete aggregate as alfecting strength of 
concrete IM 
vil-mixed road surfaces 1W7 
see also Permeability 
Powers, J. W ggregate test i 
Pressure 
itmospheric pressure 
is affecting freezing point of water _ 115, 


LIS, 126 
for water messuring tanks of concrete 


mixers is? 

exerted by freezing water, pressures devel 
oped during freezing of soils OL-Os 
7%, 113-132 

exerted by liquids that freeze with decrease 
in volume 116, 127 

external pressure us allecting freezing point of 
water and growth of ice crystals 61,74, 
113-L1Is, 124-18 

see also Impact —Load 


Pressure distributors, see Distributors 


Priming coats, priming materials, for bituminous 
road work 74, 1¥Y, 200, 202, 204, 208 
Production studies: 
of asphalt concrete paving work 258-260 
of concrete paving work 247-257, 260 


Programs, highway, see Improvement t— Plannin 

Property taxes, see Taxes (general 

Proportioning 
of bituminous mixture 158, 168, 184, 203 
of concrete, methods 155, 167, 184-187, 210 
of concrete reinforcement 158, 185 


Q 


Quoirt? content of soils as atlecting ice sevrega 
Phew : LIS 120, 12 


Railroads, see Embankments 


Pransport, 


CGirade crossings 
highway 
Rainfall 
data and significance in various studies 5h, 
57, 77, 174, 200-234, 247, 258, 260 
penetration, investigations, r wy 


see also Climatie conditions Drainage 
Flood water—- Freezing — Moisture 
Rating schedule for corrugated metal culverts 174, 
177, 1s4 
Rattler test and test results (paving brick 73, 156 
Raveling of bituminous road surfaces 193 195, 


1U7, LYS, 200, 203 
Reaction wheel tests in accelerometer investiga- 
tiou “% 104, 11 
Reactions in concrete bridze slabs under load 2, 22, 24 
Reagel, F. V.: 
method for measurem nt of water for cement 


briquet test, a IS2 
Reconnaissance surveys 
in undeveloped regions, r lau 
Recreational value of roads, r 172 
Refrigerator, type used in soil tests 13-115 
Refunds of gasoline tax «nd registration fee re- 


ceipts__38 (f1), 34 (fn), rear cover of No.4 
Registration fees, licenses, efc. (motor vehicle 
highway revenue from 36, 38, 160 165, 170 
see also Registrations—Taves. 
Registrations (motor vehicle): 
United States, 1929- 26 
Regulation, tré ulfic, see Tratlic regulation 
Relief funds, unemployed, as source of highway 
revenue (Germany) 162 
pavement, see Maintenance— Replace 
ments, 
Replacements: 
concrete pavement replacements 
material replacement costs, 





Repair, 


155, 188 
untreated and 


oil-treated roads... __- E ~~ 197 

Research, highway: 
program of Bureau of Public Roads- a 72 
SO carte wiiwxeneeccusscnsenass 59, 


113, 132, 154, 155, 157-159, 168, 169, 184, 186 
see also names of highway materials and 
names of processes in road construec- 
tion, 
Residue: 


test results for various materials. 70, 73, 192, 194, 210 


Retread treatment of roads.___.........--..-- 204, 205 





ciety 5S 


Page 
Retreatments of bituminous treated roads__ 74, 
196, 197, 190° 206 
Revenues, highway: 
motor vehicle revenues 
receipts) 


including fuel tax 


increase in United States. _. 160, 163 

Statistics and miscellaneous r ee 36, 
38, 39, 161-166, 170; rear cove er of No.4 

use for other than highway purposes 36, 38, 


39, 161-164, 170, 245, 246; 
sources (in foreign countries 
States) - 

159-166, 169, 170; 


rear cover of No. ¥ 
and in United 

36, 38, 34, 
rear cover of No. 4 


see also Bonds — Federal-aid Finance 
Grants—Taxes 
Riding qualities of roads 200, 203, 207 
Rights of way. 159, 160, 165, 168 


Road congresses 


permanent international association (mem- 
bership, efe.). 35 (text and fn 
sixth international congress 


announcements and reports 35, 
36, 110, 111, 132, 153-172, 184-188, 201-208 
third international congress 
conclusions on highway finance 160, 161 
Road signs, see Traffie signs 

Roads and road systems, in foreign countries 156 
163, 168, 16% 
Roadside plantings in undeveloped countries_. 
Rock asphalt, rock asphalt pavements 201, 207, 2 
Rolling methods and equipment 157 
168, ISS, 190, 193, 199, 200, 202, 204-208, 258, 





Rotary movement of tratlic 154, 167, 
Roughness, pavement 
as affecting truck wheel impact 81, 
87, 106-100, 133-152 
maximum permissible, concrete pavements IST 


see also Roughness indicator 
Roughness indicator, relative: 


Smoothness 


S| Pp . 142 (text and fn), 143, 151, 152 
Kubber, tread, see Tires 
Kubber pavements, rubber paving blocks 157, 168 
Kupture, moduli of, for concrete 154, 


185, 211-214, 217-228, 230, 231, 234 
Kural roads, local > ey see C lassification— Fed- 


eral-aid Finance — North Caro- 
lina —Revenues -Undeveloped re 
gions, 
Rust, see Rating schedule 
Ruts, see Stability 
Ss 
safety 


factor of, see Edge thickening 
highway safe be , see Traffic regulation 


Sahara, Desert of 

road construction projects 160 
Salts 

hygroscopic salts, soils containing 


research, recommendation 160 
see also names of salts—a/so Soils (analyses 
Sulvaging road construction 
in undeveloped regions 158-160 
Sampling, soil, see Soil sampling 
san Antonio Post Road, ulverts 
Sand-clay mixtures 
ice Segregation in 120, 
research. __ 154, lay 
see also Sand roads 
Sand roads, sandy roads 


see 


bituminous treatment ISY, 14S, 149, 201-203 
‘blow-sand"’ roads —. 198 
sand-asphalt roads 202 
sund-chiy roads 7Y, 201-205 
see also) North = Carolina Sand-chay 
mixtures 
sand subgrades for brick pavements a 
Sands and sandy soils 
is Subgrade admixtures, effect upon heav- 


ing 113, 
freezing, heaving. 

52, 62-04, 66, 67, 113, 116, 120, 122, 128, 129, 
profile characteristics 7 


see also headings beginning Granular, Sand, 
Soil—also) Aggregate, mineral 
Bedding courses—-Concrete aggre- 
gate — Cover material — Fillers 
Grout—Hubbard-Field— Sand- 
stone—Supercooling 
Sandstone 
as block pavement material lay 
bituminous sandstone, composition and 
use___ 207, 208 
Scaling of concrete test pavement__ 224 
Searifving, practice____- .. IS8Y, 190, 196, 199, 203-205 
Scre eding of concrete pavements -- 187, 188 
Screenings, stone, see Bedding courses—Cover 
material, 
Seal coats, materials and application methods ISS, 


203, 205, 206, 208 
Selection of highway type: 
principles. _- 
Settlement of foundations as cause of pavement 
failures .... 72-74, 76, 80, 130 
Shek (brick or stone), use 150 
Shale: 


as brick constituent 


154, 159, 160 


156 

4s soil former___ = ey 
She: ir: 

in concrete bridge slabs under load_.____ 1-7, 20-28 


Shear action caused by concrete pavement’ 
“ reinforcement 155, 185 
leet asphalt, see Bituminous roads. 


| 











INDEX TO PUBLIC ROADS, VOLUME 11 
Sheets, Frank T.: Page 
road congress reports 153-155, 184 
Shoulders, pavement: 
for bituminous macadam pavements 200 
heaving 120 
see also Freezing 
Shrinkage: 
of concrete, see Crack Joints— Stresse 
of soils 67, 7%, 12 
see also Freezing 
Siam, highways and highway finance 159, 1¢3 
Siberian subsoils, r. to p 7 
Sieve analvses, see Mechanical analyses 
Signs, see Traflie signs and signal 
Silica in soils 7 
silts 
heaving 63, 68, 12 
see also Freezing— Permeability 
percentage in sand-clay road mixture 202 
salkraft| paper as concrete pavement curing 
went Pom 209-212, 
215, 217, 218, 220, 222, 221-2: 
Slag, Slag roads, see Aggregate, mineral— Base 





courses Bedding courses Bitu 
minous treatment — Cover material 
Slipperiness, pavement 157, 158, 168, 2¢ 
Smoothness 

of base courses for brick pavement a 

of brick pavements 153 

of concrete pavements 154, 155, 184, 18; 

see also Roughness 
Snow as affecting o~ zing of soil 51, 130, 
~odium hydroxide test, 
Sodium silicate 

is admixture in soils, effects 

point 
as concrete pavement curing 
209-211, 213, 2 

Soil flow 6S, 7, 1 
Soil horizons 7 
Soil moisture 

studies, r it 


concrete ugeregute Is 


upon freezing 


igen leo 


15. 217-220, 229- 





see also Capillury ioisture— Freezing { 
soils) — Moisture— Moisture equis 
alent—sSoil science- Water con 
tent Water table 
Soil profiles va 
Soil sampling with compressed air unit i 


Soil science and highway engineering 
points of contact, a ti-a% 


Soil ternperatures, see Freezing Heat 

Soil tubes, r., r. to p 40 (text and fr 

Soils 
unalyses 175, 14s, 140 
of New Jersey vi, am 
research, recommendations 54, 158, 159, 168, 160 


see also names of kinds of soil 
beginning Earth, 
mixtures— Freezing 


also headings 
also Ad 
Heat Lime 


i} 
Soll 


content —Organic content — sub- 
grades—Subsoil 
sourwine, J. A 
frost occurrence data, analysis method, a 51-60 
Spangles 177, 17s 
“pecific gravity 
of oils as alfecting resistance to action of 


Inoisture ' 

test results or various materials. 70,75, 142, 104 
Specific heat, see Heat radiation 
Specific viscosity, see Viscosity. 


Specifications, see American Society for Testing 


Materials—Briek, paving —Con 
crete ageregate-—-Concrete pave 
ments (constructior Culverts 
Oils 
Spelter, see Culverts 
“preading methods and equipment ISv 
191, 200-208, 226, 258, 254 


Stability 
of bituminous road surfaces, 12 
157, 158, 168, 190, 192-20 
of subgrades, see Admixtures—Granular 
layers—Suberades (construction 
Uniformity. 


factors alfecting 129 


Stability tests of bituminous ing mixtures 148 
1U4, 20 
Stage construction 
in undeveloped regions 159, 160, 16s 
sec also Federal-aid 
Stain tests, stain test formulas 195, 203 
Standards, American Society for Testing Mate- 
rials > x : 235, 23¢ 
Stanton, T. E., formula 1Y5, 1M 
Static load-detlection data for various tire ty pes S3. 
85, 102, 103, 106-100, 134-136, 140, 144, 146, 
151, 152 
St. Clair, G. P. (collab 
calibrations of accelerometers, a S1-109, 111 
Steam as heating agent for road oils- 201 
Steam vehicles, taxation, 1 ‘ iv 
Steel, see Concrete re inforcement—C ulverts 
Form installation—Steel-tired traffic 
Steel-tired traffic: 
highway design for___- 154, 155, 167 


Stiffness of concrete slabs, formula ~ 
Stone, stone roads: 

impact test data, stone road 

see also names of kinds of stone 


142, 144, 145, 150, 151 
also Aggre- 


gate, mineral—Base courses—Bi- 
tuminous treatment—Block pave- 
ments—Concrete aggregate— Cov- 
er material—Crushed stone— Mac- 
adam pavements—'Traflic-bound 
roads. 


- 

2) 

Page 

Stop-watch studies of paving work 2417-260 

Stop watches, use, recommendations 254, 260 
Storage, see Materials, highway (handling 

Strain in concrete slabs 
relation to load, research 172 


Street car tralfic, recommendations 167, 171, 172 
treets, City 
design ‘ 166, 
s¢ also” C lassification— Finance 
ment *laaning. 
Strength, Set Age-strength 
trength—F lexural strength 
Pressure Rupture Tensile 
strength— Transverse strength 


67,171, 172 
Improve- 


Compressive 


pact stresses 
reduction by nonrigid road surfaces. 14 
see also Impact. 
concrete bridge slabs- 
wheel load stresses, computation, a 1-23 
in concrete pavement slabs— 
as affected by curing method_ 217, 220, 232, 234 


compressive stresses, control by joints. __ 185 
CT oe wees 5 2 (fn), 8(fn), 185 
research....... e 72 
see also Cracks. 

n steel reinforcement of concrete pavements_ 185 


see also Freezing—Pressure 
Suber ides 
construction methods, road congress data_ 154-156, 
167, 184, 185, 187 
subgrade condition as affecting— 
oil-mixed road surfaces -- - 193, 197, 198 
time losses in concrete paving jobs. ___ 247, 24s 
see also headings beginning Granular, Soil 








also Drainage—Freezing— Fric- 
tion—Soils—Tar paper. 
Subsidies, see Grants : 
Subsoils 
frozen subsoils, Siberia, r. to p ‘ 79 
research, recommendations -- 158, 16 
167, 171,17 





ing 

r, of soils, of water 51 
see also Freezing. 

uperelevation of bituminous pavements 





, 52, 61-65, 115, 126 






168 
Superhighways (Holland) ---- See 
Supervision and inspection, import: ince -- 154, 155, 
164, 167-170, 184, 186, 187, 246 
see also Production studies. 
Surface hardness, surface wear, see Wear. 
Surface loss of untreated gravel and crushed stone 


roads (New Mexico)...____- 107 
urface-mixed roads, see Mixed-in- place. 
Surface treatment, see Bituminous treatment. 
Surtaxes, special taxes, motor vehicle sows $2, 45 
Surveys, see Culverts—North Carolina— RKecon- 
naissance surveys — Tennessee - 
Traffic studies. 
Swampy areas, freezing of soils in. 
Sweden, highways and highway fin 
Sweeping, see Brooming methods. 
Swelling 
of aggregate as test for suitability for oil 
MIX. 3. <5 : ‘ 192 
Expansion, 


seh apo te wie gu en 116 
ance _ - 159, 163 





seé als 


T 
Faber, 
freezing and thawing of soils as factors in 
destruction ofroad pavements, a. 113-132 
Oe top Ee 62, 68, 79, 113 (fn), 117 (fm), 127(in) 
imnping, see ‘ompaction- ~Finishing. 
Par 


types am 


Stephen 


! use . 69-74, 80, 157, LAS, 168, 201-208 
Bituminous materials—Cut-back 
products—Fillers — Paint coats— 
Priming ?oats—Seal coats—Tar 
paper—Tarvia. 

subgrade as concrete pavement 





ee also 


Par paper on 





curing agent... 209-21], 213-220, 222-234 

rarvia as concrete pavement curing agent. 209-211, 

213, ¢ 2! 4, 216-220, 22h, 227, 229-234 

‘Tay-anticipation warrants,”’ North Carolina. 238 
laxes as source of highway revenue: 

excise taxes (in France) - ga 161 

fuel taxes, ge asoline t taxes <= SO aes 


. 43, 46, 159 164, 170; Tear cover of No.9 
taxes. property taxes, taxation of 
groups benefiting by highway im- 
158, 161-164, 169 i71 
motor vehicle taxes, user taxes— 
apportioning, technical basis for; various 
tax bases considered, a_...---.-.-- 41-50 
road congress data. .......---- 159- 166, 160-171 
see also Registration fees—'Taxes . 
(fuel—tire) 
oil taxes_.. 
privile ze taxes (in It: ily) ) 
Assessments- 
taxes 
studies. 
laylor, C. A. (ecollab.): 
soil sampling with compressed air unit, a_- 40 
Temperature: 
iir temperature— 
as affecting curing of quick-hardening 
GI inset caccnneetccinwegennoins 188 
relation to soil temperature, freezing 
a | eae 
118, 120, 123-125, 128, 130, 131 


} 
general 






. ee 
= ‘is 162 
“41 44, 46, 49, 162, 163 
“North Carolina—Poll 
Revenues—Tolls—Traffie 


see olso 











ater ~~ 


aan 


6 


‘Temperature—Continued. Page 
application temperatures of omens ma- 
terials, r 157, 201-203, 206 
of concrete; relative temperatures, uncoated, 
-— bituminous coated concrete 


St a ee 227 
of oun below surface of freezing soil as 
affecting heaving.................. 1u5 
testing temperatures for various bituminous 
ES rr 70, 73, 192, 194 
see also Asphalt concrete paving work— 
Bituminous paving mixtures— 
Climatic conditions—Cracks (in 
concrete pavements)—Fluxes (flux- 
ing media)—Freezing—Heat—su- 
percooling—Temperature changes. 
Temperature changes as affecting: 
concrete variously cured___.....___..-- 211-214, 
216, 218-2 > 2s, 232-2 aA 
movement of concrete slabs, research__- 17 
‘Tennessee concrete curing methods study_ 209- 24 


Tensile strength: 
of cement (test results)... _- 210 
of concrete as affected by aggreg: ite ty pe. 184-186 
of soils (clay).................- 123, 126 
‘Tensile stresses, see Stresses—T ension. 
‘Tension: 
in concrete pavements— 
allowance for, in edge thickness calcula- 


RR et eRe ee 185 
in freezing substances, capillary tension in 
_ | RPSERE STE 63, 64, 68, 120, 122, 127, 128 


see also Tensile strength. 
Test methods and apparatus, see names of tests, 
names of materials and structures 
tested, names of testing machines 
and apparatus. 
ol Se ceuemat 
see also F reczihg. 
Thickness: 


of bituminous roads, bituminous binder 
courses, bituminous wearing 
A re 190, 196-208, 25s 


of concrete pavements, practice 154, 155, 167, 185 
see also Base courses—Brick, paving—Edge 
thickening — Granular _layers- 
Load capacities—Macadam pave- 
ments (in undeveloped countries)— 


Tires. 
Thompson, Prof. J. T.: 
ee a cdbbiiiadacwenetasencan 152 (text and fn) 
Thrusts exerted by expanding ice___...___-- 62-64 


see also Freezing. 
Time-displacement records, see Displacement 
‘Time losses in paving jobs: 
production studies data__- ae 247-260 


Time schedules, time-tables, in public road 
services: 
recommendation _____- - we 
Timing device in asphalt concrete paving work.. 259 


‘Tire-cutting machine 
Tires, motor vehicle: 
tread thickness, tire type and condition as 

affecting truck wheel impact..... 81-87, 
96-109, 111, 133-152 
width and type as scene road condition 
and costs. 46, 49, 50, 154, 155, 167 
sce also Stee]-tired Salle rams - « « «tire taxes). 


. 134, 139, 152 


Togoland, road construction _-._...__._- eR NIEE 160 
Tolls as source of highway revenue__.__..__-- 162, 163 
‘Toms, R. E., road congress report- 18S 
‘Topeka type experimental pavement (Connecti- 
cut Avenue), data__..._._- 69-76, SO 
Topsoil, see Sand-clay mixtures—Sand roads, 
sandy roads (sand-clay roads). 
‘Township roads, financing, see Finance—North 
Carolina, 
Traffic-bound roads: 
construction method___.......___- seiiisunaie: ae 
see also Bituminous treatment. 
Traffic capacities: 
of city streets, methods of increasing......... 166, 
167, 171, 172 
of roads of various types 153-158, 


167, 168, “189, 199, 201 
see also Load capacities. 
Traffic congestion: 
as affected by use of motor trucks and 


203, 205, 208 


ISG, Stitt 5 dncdeahee een ee 45, 46 
remedies__.........-- fiat aang 172 
‘Traffie islands -_-._- 159, 171 
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Traffic lanes: Page 
markings... .. si aneae sain os te ovebeasied 171 
I Soiree tidied cmc 159, 166, 169 

Traffic regulation. -_~.__..-- 149, 153, 166, 167, 169, 171, 172 

‘Traffic signs and signals... .. 153, 166,171 

Traffic studies, traffic surveys: 
in Michigan, announcement... aa 7 1 

1 


-) 
value ; 7 
see also Connecticut Avenue—North Caro- 
lina. 

Traffic volume, traffic intensity: 


I 
mew ee ee eee ewww ‘ 


research, recommendations... _ _- 158, 168 
Trailers, motor vehicle: 

registrations, ae receipts (1929) 37, 38 

I cla cig a cincitoad Be 49 


‘Transport, highway: 
correlation with other means of transport, 
adaptation to collective and indi- 


vidual uses _- -_- 183, 159, 163-167, 169-171 
see also headings beginning Motor, Trans- 
portation. 
Transportation companies and enterprises, high- 
way: 
financing oie 166, 171 
quasi-legal coordin: ition, eee coordi- 
re Pabeiietia 165, 170, 171 


Transportation costs, highway: 


as affected by highway improvements_ 163, 164, 169 


research, recommendations. - -_- 158, 168 
Transverse strength of concrete: 
relation to compressive strength___- 186 


see also Cantilever beam tests— Flexural 
strength—Rupture—Transvers: 
testing machine. 
Transverse testing machine for concrete beams_ 210, 211 
Trap rock: 

as aggregate in bituminous macadam pave- 
ments....... , 
Aggregate, mineral—Block 
ments—Concrete aggregate 
necticut Avenue, 
Trip mileages: 

of motor trucks and of motor passenger cars 

compared ; seode~¢ Bam wen 

see also Haul lengths. 
Truckee River, experimental road along 

materials use 
Trucks, motor, see Motor trucks 
Trumbower, Henry R 

road congress report._ __..._---.--- 165-166 
Tunis, road construction__..........-.-.- 160 
Turning time, see Production ‘studies. 
Turntable operation in concrete paving fobs... 249, 


mm, 253 


see also pave- 


Con- 


Tires. 


Twisting moments in concrete bridge slabs 2-7, 
12-19, 22, 23 

153-155, 167 
159, 169 


Two-course concrete pavements__-_--_- 
Two-lane roads in undeveloped regions 
U 
Undeveloped regions: 
highways and highway finance sa 158-160, 
164, 166, 168, 169, 171 
Uniformity: 
of concrete 
as affected by method of proportioning. 186, 187 
as affecting smoothness of concrete sur- 


aaa Sa eiecalsbibe Salen 187 
of concrete aggregate ______. a" 187 
of subgrades, importance. 129, 154, 155, 167, 184, 185 
of texture in soils as affecting differential 
SN Ee ws - © 
see also Freezing. 
University of Illinois, see Westergaard, H. M 
University of lowa, State, see Flood water. 
University of South Carolina, see Taber, Stephen. 
Unloading, see L — operations. 
User taxes, see Taxes ... (motor vehicle taxes). 
v 
Velocity of water flowing over embankments... -- 30-34 
Viscosity of bituminous materials. _........----- 70, 


73, 192, 193, 195, 200-202, 204, 226, 227 
Voids: 
in bituminous road surfaces, bituminous 
paving mixtures - 195, 197, 205-207 
in concrete as basis of principles of design 186 
in soils as affecting ice segregation 113-132 
see also Freezing. 
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Page 
Volumes, volume change see Densities and vol 
umes — Expansion — Freezing 
Shrinkage—Soil science. 
Ww 
Water, see headings beginning Moisture, Water 
also Absorption—Briquet tests 
Concrete mix—Concrete mixers 
Curing—Drinking fountains—E\x- 
pansion—Flood water— Freezing 
Moisture — Pressure — ‘Traffic- 
bound roads. 
Water-cement-ratio method of design of concrete 
mixes. ___. - Ist Is6 
Water content: 
of soils— 
percentage, average soil. _. 1S 
see also Freezing—Soil flow—Soil mois- 
ture— Water table. 
see also Concrete mix—Moisture—M oisture 
content—W ater-cement-ratio 
Water curing, see Curing. 
Water-logging of oil-mixed road surfaces 197 
Water table, ground: 
position as affecting subgrade Le gr Os, 


79, 122, 123, 128-132 


Waterproof paper—Tar 


paper, see 
paper. 
Waterproof qualities of oil-mixed road surfaces 197 
Waterproofing of road surfaces, see Bituminous 

treatment. 
Waterways, see Transport, 
tion). 


Sisalkraft’ 


highway (correla 
Wear: 
of concrete pavements 
is affected by— 
curing method 211, 216, 217, 229, 230 
tire type. ...- wily lid 
see also Imp: val 
prevention (of abrasion) by 2-course 
construction. .... 1i4 
of cushion tires... 148, 148, 152 
of low-cost road surfaces, see Surface loss 
of rubber block pavements 17 
tests, see Concrete aggregate (tests)— Rattler 
test—Wear machine. 
Wear machine for testing concrete pavements. 211, 229 
Wearing courses for pavements of various types 74, 
167, 202, 205, 206 
see also Bituminous Concrete 
pavements. 

Climatic 
Rainfall 
Weighing equipment ----_----- . 

see also Materials, highway (handling). 
Weight 
of motor vehicles 


treatment 


Weather, see conditions 


Temperature. 


Freezing- 





as tax basis~ . 41-0 
relation to road design 15 
see also Load—Weight corrections Weight 
method. 
Weight corrections, concrete aggregate _ et 
Weight method of proportioning concrete - - 155, 
167, 185-187 
Weirs, flow of age ke water over. SO 34 
Weste ‘rgaard, H. 
computation ot stresses in bridge slabs due to 
wheel loads, a... 1-23 


r. to po. ce 1 (fm), 2 (fm), ISS 
Western roads, bituminous treatment. 18% 208, 207, 20S 
Wheel, wheel loads, see Lmpact— Load— Reaction 

wheel—Stresses. 
Width: 
of bridges, roads, traffic lanes - . 159, 166, 169 
of concrete slabs as aflec ting crack formation - ISS 
see also Rights of way—Tires. 
Woolf, D. O.: 
method for measurement of water for cement 
briquet tes:, a 182-183 
Workability of concrete: 


test, need for. SS See . 186 
Y 
Yard layout for concrete paving work ..... 250-252 2060 
Yarnell. David L., anc Floyd A. Nagler: 
flow of water ove: railway and highway 
embankments, a - es _.. 30-34 
Z 


Zine spelter coatings, see Culverts, 
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